Abstract. The present available random access memory materials are semiconductors. It is proposed to develop magnetoresistance based random access memory (m-RAM) materials. Hence, we consider an alloy of Fe, Co and B which will be strongly magnetic and work well as a memory device. We calculate the vibrational frequencies of clusters of atoms of Fe, Co and B. The larger vibrational frequencies indicate larger force constants. The result show that CoB 3 Fe to have the largest vibrational frequency of 1293.03cm -1 whereas BFeCo2 has 509.59cm -1
INTRODUCTION
The transfer of spin angular momentum from a spin polarized current to a small ferromagnet can switch the orientation of the ferromagnet. This process can be faster than that produced by a current generated magnetic field. The semiconductors are therefore distinguished from the magnetic materials. The spin in a ferromagnet may switch faster than non-polarized semiconductors [1] . Hence, there is a need to develop magnetic random access memory devices (mRAM). These magnetic devices depend on the shape of the material [2] and naturally on the composition. Hence, we wish to find the ratio of various magnetic atoms such as Fe and Co in the magnetic material made from FeCoB.
In this work, we make many clusters of varying number of Fe and Co atoms to determine which ratio will work the best. We determine the vibrational frequencies which can be used to indicate the force constant. Hence, we can find the ratio of Fe: Co for which the force constant is optimum. We use the density functional theory to calculate the vibrational frequencies of clusters of atoms which are used to find the material for which the force constant is optimum.
METHODOLOGY
The density-functional theory is obtained by writing the Hamiltonian in the form of electron density. The density usually depends on the coordinates, n(x). Hence, the differential of the Hamiltonian with respect to coordinate dependent density leads to a functional Kohn-Sham equation [3] [4] [5] [6] . Along with this equation we obtain another equation which describes the motion of nuclei and can be used to determine vibrational frequencies. Our experience with this type of calculation [7] [8] [9] shows that the predicted vibrational frequencies are quite close to the experimental values. The Amsterdam density functional programme (ADF) is used to calculate the vibrational frequencies. (km/mole).
Clusters of Atoms
The largest vibrational frequency indicates that the geometrical configuration plays an important role. When boron atom is in the centre, we obtain the largest vibrational frequency. This largest frequency is also associated with the largest force constant. 
CONCLUSIONS
Out of all of the clusters of atoms studied above, the linear configuration Fe-B-Co with B in the centre gave the highest frequency of 912.26 cm -1 . Hence, the linear material has the strongest force constant. The triangular BFeCo2 with Fe in the centre has the smallest vibrational frequency of 502.6 cm -1 . Hence, it is possible to distinguish the memory material for optimum memory performance.
